Cardiovascular responses to catecholamines and interactions with endothelin-1 and adenine nucleosides in the pericardium of the dog heart.
The pericardial fluid may accumulate endogenous regulatory agents, such as catecholamines, endothelin or adenine nucleosides. However, very little information is available on the cardiovascular effects of intrapericardial (i.p.) catecholamines and their interaction with the endogenous endothelins and adenine nucleosides. The cardiovascular effects of increasing doses of i.p.- administered dopamine boluses (0.06-8 micromol/kg, n = 8) were studied in the in situ canine heart: systemic blood pressure, heart rate and left ventricular dP/dt were recorded, and pericardial infusate samples were obtained to measure the changes in endothelin-1 (ET-1), adenosine and inosine levels (enzyme-linked immunosorbent assay and high-performance liquid chromatography methods, respectively). The responses to i.p. dopamine were compared with the effects of i.p. norepinephrine boluses (0.004-0.5 micromol/kg, n = 8). Dopamine elicited dose-dependent increases of heart rate (P < 0.01), and the highest dose of dopamine resulted in significant elevation in dP/dt and blood pressure (P < 0.01) with a nearly twofold increase of i.p. ET-1 (from 14.3 +/- 0.1 pg/mL to 26.1 +/- 0.1 pg/mL, P < 0.02) and a more than threefold augmentation of i.p. adenosine (from 2.9 +/- 0.5 microM to 11.1 +/- 3.0 microM, P < 0.05), but not of inosine levels. Similar responses were obtained with i.p. norepinephrine. The results confirm that i.p. catecholamines exert significant hemodynamic effects and modulate ET-1 and adenosine release from the heart. However, the pattern of catecholamine actions initiated from the pericardium may characteristically differ from that of intravascular ones.